Many countries throughout the world are actively striving to expand higher education, but the public funding available for higher education is not commensurate with the rapidly increasing number of colleges and universities, bringing about serious financial deficits and compromises in quality at many schools. In such an environment, tuition is one of the most important sources of funding, such that the financial health of many schools largely depends on the success of their tuition pricing strategy. This research is thus aimed to determine how much tuition the potential students were willing to pay to attend different schools, and to calculate the optimal rate of tuition each school should charge with respect to prestige pricing, parallel pricing, and predatory pricing. Most administrative personnel at academic institutions, when formulating tuition rates, do no more research than checking to see what other schools are charging, without giving much consideration to differences in quality. The results of this research can be used as a reference by the case schools it examines to select a suitable pricing strategy in a rapidly shrinking market. More importantly, it is hoped that other universities will be able to make use of this simple, quality-based pricing methodology developed in this research.
Motivation and purpose of the research
Many countries throughout the world are actively striving to expand higher education, both in order to enhance national competiveness and also to satisfy the popular demand for universal education. Yet, the public funding available for higher education is not commensurate with the rapidly increasing number of colleges and universities, bringing about serious financial deficits and compromises in quality at many schools. As a result, finding and making the best use of non-governmental sources of funding has become one of the greatest challenges facing today's institutions of higher education. In such an environment, tuition is one of the most important sources of funding, such that the financial health of many schools largely depends on the success of their tuition pricing strategy.
A large number of factors need to be considered when investigating the suitability of a particular pricing strategy. In order to maintain market competitiveness, in addition to the school's overhead, it's also necessary to consider what sort of financial burden students are willing and able to bear, as well the tuition rates being charged by similar schools. Moreover, since education has a higher degree of social responsibility in comparison to other industries, when formulating tuition policies, schools need to pay relatively more attention to government regulations and political factors, as well as public opinion (Gray 1991; Kotler and Fox 1995; McClatchey 1998) .
Despite its importance, little research has been conducted on tuition rates in higher education, and this lack is especially acute in Taiwan. Previously in Taiwan, the government was the main source of funding for universities. However, following the rapid increase in the number of universities, the government is no longer able to do so. Although universities in Taiwan now give great importance to tuition pricing, little research has been carried out which would be of assistance in selecting the best pricing strategy and formulating optimal tuition rates. In this study we demonstrate how this could be done by continuing education M.A. programs in education at four universities located in southern Taiwan.
Because working students in continuing education programs mostly study on a part-time basis outside of work hours, in comparison to other types of students, they are more localized in their choice of school. This makes such programs highly suitable for a study of tuition pricing strategies in a particular region. For this study we chose the faculty members of primary and secondary schools in southern Taiwan as the target population, since they constitute the main source of potential students for continuing education M.A. programs. The goals of the research were as follows: 1) Determine how much tuition the potential students were willing to pay to attend different schools.
2) Determine the influence such factors as gender, seniority, and the grade one is teaching have on the amount of tuition the potential students were willing to pay.
3) Determine the factors which have the greatest influence on a student's evaluation of a school's quality, as well as the relative weighting of these factors.
4) Clarify the student-perceived quality of each program and use this as the basis for formulating a competitive pricing structure.
5) From the perspective of market competition, calculate the optimal rate of tuition each school should charge with respect to prestige pricing, parallel pricing, and predatory pricing.
Literature review
In the past, a university education was mainly limited to the higher echelons of society, a situation which kept student numbers low and made it unnecessary to charge tuition and other fees. In recent times, however, higher education has gradually been transformed from an elite system into a mass system and, finally, into a universal system (Trow, 1974) . At present, however, most national governments can no longer afford to provide the bulk of the operating expenses of this greatly increased number of universities. In order to maintain the quality of education, it has thus become necessary for universities to find alternative sources of funding, one result of which is that tuition pricing has gradually become a major issue for most institutions of higher education (Edirisooriya, 2009 ).
The research of Bowie, Cherry, and Wooding (2005) indicates that tuition rates and school-based scholarships have a clear influence on a student's willingness to attend a particular school. Similarly, Padlee and Kamaruddin (2010) found that cost factors such as tuition fees and cost of living influence a potential student's choice of school. According to Ohern's (2010) research, every $79 increase in tuition and fees results in the loss of one student. Although most of the related studies found a significant correlation between a school's tuition structure and its ability to recruit students, Vasigh and Hamzaee (2004) found no such correlation. Interestingly, Dotterweich and Baryla (2005) found that although the tuition rates of public universities had no marked influence on enrollment numbers, they did make a clear difference at private universities. Lovelock, Vandermerwe, and Lewis (1999) emphasized that in formulating pricing strategies commercial organizations need to pay special attention to the three Cs of pricing: costs, customers, and competitors. In a related study, Lilien and Rangaswamy (2004) identify three distinct types of pricing: cost oriented pricing, customer demand oriented pricing, and competition oriented pricing. They also point out that in normal circumstances a commercial organization's revenues must be higher than its overhead, and that the organization's overhead is the lowest price at which it can feasibly provide a good or service. They also stressed that the formulation of an optimal pricing structure (the one which results in the largest sales volume and revenue) requires an understanding of the relationship between pricing and a customer's willingness to buy. Finally, in a highly competitive environment, pricing has a major influence on sales volume, making it very important to have a detailed knowledge of the pricing of one's competitors when formulating one's own pricing strategy.
While universities are non-profit organizations, they are similar to commercial enterprises in that they have to compete with each other for students, donations, and faculty. When competition is intense, schools need to enhance their competitiveness by being familiar with the marketing strategies commonly employed by commercial enterprises (Massy, 2004) . Nonetheless, it is clearly the case that not all such marketing strategies are suitable for all schools, so obtaining the best results requires giving due consideration to the school's characteristics and making whatever adaptations which may be necessary (Kim and Lee, 2006) .
In fact, there are a number of key differences between the pricing strategies employed by universities and those of the average commercial organization. An ordinary enterprise mainly relies on the profits derived from the sale of its products or services to cover its operating expenses, with the aim being to gain the highest possible profit; for this reason its pricing structure is usually based on a multiple of its operating expenses. By contrast, an educational organization typically depends on donations and government funding to cover at least some of its operating costs. Moreover, setting tuition rates too high can have a deleterious effect on a school by giving rise to negative reactions from government and society at large.
Looney (2003) emphasized that the pricing strategies of most commercial organizations is primarily geared towards obtaining short-term profits, but schools need to give more consideration to long-term plans. The main reason for this is that, unlike commercial enterprises, schools can't make frequent changes to their pricing structures. Students pay tuition only once or twice a year, and in between they are unaffected by any changes in pricing, largely eliminating the incentive for a school to rapidly adjust its pricing in response to market changes. Parrott (2008) and Bishop and Colwell (1991) pointed out that the main goal of a school's pricing strategy should not be maximizing its income, but rather attracting the best students, for which reason some schools offer tuition discounts and financial aid to promising students. Moreover, an enterprise seeks to maximize its profits by formulating the customer-oriented pricing strategy which is able to attract the largest number of customers willing to pay the highest acceptable price for its goods or services. In the case of a school, however, such a pricing strategy is not suitable, since the number of customers/students a school can serve at a given time is relatively limited (Ho, 2010) .
Still, in a highly competitive environment, adopting a competitive pricing strategy is essential to a school's survival. For an ordinary enterprise, there are three options to choose from when deciding on a pricing strategy: prestige pricing; parallel pricing, and predatory pricing (Smith and Quelch, 1993; Sandhusen, 2000) . These three pricing strategies can also be adopted by schools. If a given school is of a higher quality than its competitors, or if it's competing for a niche market, it can adopt prestige pricing (charging tuition rates higher than those of its competitors) as a way of increasing its revenues and enhancing the perceived quality of its product amongst consumers (Akhter, 2009; McMillen, Singell, and Waddell, 2007) . But when competition is not very intense a harmonious relationship between schools is most beneficial, and this is the appropriate situation in which to adopt parallel pricing, the most commonly seen pricing strategy in education (Mass, 2004; Moore, 1995) . Predatory pricing is setting the cost of one's goods or services below those of one's competitors in an effort to attract the maximum number of customers, and is sometimes used by schools to increase revenues by increasing student enrollment; in some cases the intention is to put competitors out of business and then make significant increases in tuition fees (Anderson, Wouters, and Rossum, 2010) .
There exists an interactive relationship between pricing and quality. Normally, a customer will pay no more for a product than what he perceives to be its actual value, and this needs to be kept in mind when formulating a pricing strategy (Lovelock and Wirtz, 2007 ). Yet, Jackson and Narasimhan (2010) warn that if an enterprise is unable to convince potential customers of the quality of its goods or services, a high quality-high price strategy is likely to fail. In such a case, the organization would do well to make a suitable price reduction in order to encourage more customers to buy the product and become familiar with its quality.
The quality of a school naturally influences the amount tuition its potential students are willing to pay. Moreover, students are normally willing to pay more tuition to attend what they perceive to be a better school, in the belief that they will realize greater benefits by attending such a school. In turn, tuition rates can have an influence on a student's perceived quality of a school. Due to the existence in the education industry of what is known as "information asymmetry," many potential students take tuition as the main benchmark for evaluating a school's quality, laboring under the mistaken belief that the higher the tuition, the better the quality (McMillen, Singell, and Waddell, 2007) . Also, because a school can enroll only a limited number of students at any given time, many schools prefer to use higher tuition rates to attract better students, rather than using lower tuition rates to attract a larger number of students.
Actually, this type of value-based or quality-based pricing is already being used by many schools (Ho, 2010) . For example, most colleges and universities in the US take the tuition rates of elite schools as a benchmark for setting their own tuition rates (Mass, 2004) . The amount of tuition a school can charge hinges on the strength of its potential students' desire to attend that school. Thus, in setting its tuition rates, a school needs to have a clear understanding of the main factors students take into account when evaluating a school's quality, as well as how it In summary, this study was designed to first determine the factors potential continuing education students in Taiwan give most importance to when selecting a university extension M.A. program in education. In turn, four such programs were rated with respect to each of these factors. Finally, taking into account the intense competition for students in Taiwan, we calculated the optimal tuition levels for each school for each of the three pricing strategies.
Research methodology
This research focuses on the pricing strategies employed by four continuing education M.A. programs in education in Taiwan. The procedures, tools, and sample population are described below.
Research procedure
We began by creating and administering a questionnaire to determine the factors the participants give most importance to when selecting a university program, and then calculated the relative weight of each factor. We then used another questionnaire to determine the amount of tuition they would be willing to pay to attend the school with the highest quality and the school with the lowest quality. Next, we calculated the corresponding price differential for every one-level increase or decrease on each of the factors. Thereafter, we used another questionnaire to calculate the average score of each school on each factor, as well as the actual tuition each school was currently charging for each factor. We then used this information to calculate the optimal tuition rate for each school with respect to prestige pricing, parallel pricing, and predatory pricing. Finally, we used the information thus obtained to make suggestions as to which pricing strategy each of the four schools should adopt, and how much tuition they should charge. A flow chart of the research methodology is presented as figure 1.
We mainly used the analytic hierarch process (AHP) to determine the weighting of each factor. AHP is a method for making strategic decisions which incorporates human judgments and uses a hierarchy to make clear the subordinate relationships between each of the factors being considered. A pair-wise comparison was used to create a questionnaire, and finally a positive reciprocal matrix was used to calculate the weighting (Saaty, 1990; Saaty and Vargas, 1994) . The factor hierarchy in this study was presented as figure 2.
Research tools
The primary research tool used in this study was the self-created "Survey of the Pricing Strategies of Continuing Education M.A. Programs in Taiwan," which consists of four parts. Part one is designed to obtain such background information about the participants as gender, the characteristics of the school they teach at, the grades they teach, professional title, and teaching seniority. Part Two is divided into seven topics according to the pair-wise factor comparison of the AHP, and was used to calculate the relative weight of the eight key factors: curriculum design, teacher quality, school location, research facilities, admission criteria, graduation requirements; relevance to one's current work; and career advancement. Part Three uses a five-point Likert scale for rating each school on each of these eight factors. Part Four focuses on pricing, and is designed to determine the amount of tuition the participants would be willing to pay to attend a school perceived to be of very low quality, and one perceived to be of very high quality.
Research subjects and sampling
In recent years universities in Taiwan have begun to give much importance to pricing strategies, yet the tuition of bachelors degree and daytime graduate programs at public universities is still strictly controlled by the government. Only the tuition rates of continuing education programs are completely decided by the universities themselves, and such programs have become a major source of self-generated revenue for many schools. For this reason we selected as the subject of this research four universities (designated by the pseudonyms UA, UB, UC, and UD) located in central and southern Taiwan with continuing education M.A. programs in education designed for working adults. Because most of the potential recruits for such programs are faculty members of primary and secondary schools in the same area, we selected them as our sample population.
Sample size has a direct influence on research results. If the sample size is too small, it will be difficult to reach the significance level, but the effect size will be higher. By contrast, if the sample size is too large, although it will be easy to reach the significance level, the effect size will be lower, thereby lowering the reliability of the results. Thus it is important to determine the most suitable sample size. In this research we utilized the sample size calculation table developed by Cohen (1992) . After checking the table we discovered that when carrying out ANOVA with the five possible choices as the basis of calculation, in order to reach a medium effect size (η 2 = 0.25) and a medium statistical power (α = 0.5), the sample size would need to be around 195. Accordingly, assuming a 65% retrieval rate, we sent out 300 questionnaires. We used random sampling to select 30 schools in southern Taiwan, and sent the questionnaire to ten teachers at each of these schools. A total of 209 valid questionnaires were returned, making a retrieval rate of 70%.
Results
The results indicate that the participants were willing to pay an average of US$977 per semester to attend the school perceived to have the best quality, and US$345 to attend the school perceived to have the lowest quality, an average of US$661. Yet, the actual total fees (tuition plus per-credit fees) charged per semester by the continuing education programs examined in this study were US$913 for UA, US$1,666 for UB, US$1,692 for UC, US$1,283 for UD. Thus it is clear that of the four programs, only the cost of UA was below what the participants would be willing to pay to attend a high-quality program.
It was also found that the characteristics of the participant's school, their position, and their seniority had no influence on the amount of tuition they would be willing to pay. The factors that did have a marked influence were gender and the grade they teach. We also found that the male participants were willing to pay more than the females, but the amount females were willing to pay was much more influenced by their perceptions of a school's quality. Moreover, high school teachers were willing to pay more than the other teachers, and the amount they were willing to pay was much more influenced by their perception of a school's quality (see table 1;  table 2) Next, in order to calculate the weighting of each factor, we used the paired factor comparison of the AHP to come up with a group of questionnaire items; a positive reciprocal matrix was used to calculate the weighting of each factor (see table 3 ).
Using the data in the table above, we calculated the relative weighting of each factor with respect to its importance for attaining the primary goal. The weights were calculated by multiplying the score of each factor by the score of its subordinate aspect and the score of its subordinate dimension. The results are displayed in figure 3.
As can be seen in figure 3, the participants gave most importance to the extent to which what they learn in a continuing education program will be of practical benefit to their teaching and administrative work. Next most important was the quality of instruction at the prospective university, followed by graduation requirements and how much completing such a course of study would increase their chances of getting a promotion. The graph also shows that the participants gave the least importance to research facilities, curriculum design, school location, and admission criteria.
The next part of the research was to have the participants rate each of the four schools on each factor using a scale of 1-5, and then calculate the averages. We then combined the relative weights for each factor and added together the price differential between the school with the highest score and the school with the lowest score. This made it possible to calculate how much more tuition a school can charge when its quality rating increases one level on a given factor, and, conversely, how much less it should charge when its rating decreases one level on a given factor (see table 4 In a competitive market, the first step in formulating a pricing strategy is to give due consideration to what one's main competitors are charging for the same goods or services. In the case of tuition pricing, it's necessary to know the average tuition being charged by one's competitors, but, due to differences in the quality of schools and the differing importance prospective students give to different factors, this can't be done directly by making a simple comparison of tuition rates. By collating the data obtained through the questionnaire, we calculated the average scores on each factor for each of the four schools, as shown in table 5.
After calculating the difference on a given factor between a given school and its competitors, we multiplied this figure by the weighted price differential, and then added to the figure thus obtained the actual tuition fees being charged by the university. The final result was the comparative market pricing of each university. The formula is as follows: P1 = P2 +ΣQi ×WPi Qi = The quality differential Wi = The weighting for each factor P1 = The tuition pricing of one's competitors after factoring in differences in quality P2 = The actual tuition pricing of one's competitors
The above formula was used to calculate the tuition rates in U.S. dollars, and the results (see table 6) were then been used to determine the optimal pricing for each school with respect to prestige, parallel, and predatory pricing. Prestige pricing requires setting the cost of one's product above that of the highest price being charged by one's competitors for the same product, while predatory pricing requires the reverse. Parallel pricing is setting ones prices on par with one's competitors.
Conclusion
In a competitive marketplace a university needs to adopt a competitive pricing strategy, one which gives due consideration to the quality and pricing of its main competitors. We selected as the targets of this study four universities in central and southern Taiwan which have continuing education programs in education, and the primary and secondary school teachers in the same region who are the main recruitment pool for such programs. Based on the data obtained from the questionnaire, we calculated the optimal pricing for each university with respect to each of the three types of pricing strategies.
Once the adjustments were applied, it became clear that the pricing of UA was significantly lower than that of its competitors. If UA were to adopt a prestige pricing strategy it would need to charge more than US$1,765 per semester; for parallel pricing its optimal tuition would be around US$1,576; and for predatory pricing it would have to charge less than US$1,316. Because UA was rated quite high on each of the factors examined in this study, it may raise its tuition with whatever pricing strategy it uses.
If UB were to adopt a prestige pricing strategy it would need to charge more than US$1,785 per semester; for parallel pricing its optimal tuition would be around US$1,351; and for predatory pricing it would have to charge less than US$933. The present pricing of UB is well above the market average, but because it was rated higher on most factors, it could easily charge more tuition to increase its revenues and enhance its image as a high-quality school. Also, the pricing of UB would be more attractive to female teachers and high school teachers; because the findings indicate that these two groups are more sensitive to the price-quality relationship than are other teachers.
If UC were to adopt a prestige pricing strategy it would need to charge more than US$1,573 per semester; for parallel pricing its optimal tuition would be around US$1,219; and for predatory pricing it would have to charge less than US$840. Although UC currently charges considerably more for tuition than the other three universities, the only factor in which it was rated higher than all the others was graduation requirements. Since it was rated much lower than the others on all the other factors it's unlikely that it would succeed by adopting a prestige pricing strategy.
If a school charges excessive tuition, it will only be able to attract students who are looking for the easiest way to get a degree, and its overall quality will suffer in the long run. UC is currently still able to use its high-tuition, low-quality strategy to recruit wealthy students who are more interested in a degree than in a quality education. Yet, because the number of potential graduate students in Taiwan is rapidly shrinking, if UC doesn't quickly take measures to improve its quality, it may soon find itself without students.
If UD were to adopt a prestige pricing strategy it would need to charge more than US$1,731 per semester; for parallel pricing its optimal tuition would be around US$1,408; and for predatory pricing it would have to charge less than US$880. Of the four schools in this study, the tuition charged by UD was closest to the average market rate, but its ratings on each of the factors were somewhat below average, so it would be ill-advised to adopt a prestige pricing strategy. In addition, UD would do well to avoid initiating a price war, since a school with below-average quality is unlikely to derive any benefit by doing so. Thus it would be in UD's best interests to adopt a parallel pricing strategy.
Few administrative personnel at academic institutions have any knowledge of pricing, and it's quite difficult to find simple and clear guidance in the subject. In such a situation, when formulating tuition rates, most universities do no more research than checking to see what other schools are charging, without giving much consideration to differences in quality. The results of this research can be used as a reference by the four schools it examines to select a suitable pricing strategy in a rapidly shrinking market. More importantly, it is hoped that other universities will be able to make use of this simple, quality-based pricing methodology. 
